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Executive Summary 
 
 
 The goal of this project is to develop a methodology for derivation of pesticide 
water quality criteria for the protection of aquatic life in the Sacramento River and San 
Joaquin River basins. The project will be accomplished in three phases. Phase I 
(TenBrook & Tjeerdema 2006) was a comparison of existing methodologies. This is a 
report of the results of Phase II, in which a new methodology is developed. Phase III will 
be to apply the new methodology to derive criteria for up to five pesticides including 
diazinon and chlorpyrifos, two organophosphate insecticides of particular concern in the 
Sacramento River watershed due to listings under 303(d) of the federal Clean Water Act. 
 
 This report is organized into four chapters. The first is an introduction to this 
phase of the project with a discussion of the approach taken to develop the new 
methodology. The second chapter is an evaluation and selection of methods for inclusion 
in the new methodology. Twelve pesticide data sets, including a chlorpyrifos set collected 
according to procedures in the new methodology, were used to evaluate various 
techniques. Particular attention was given to the assessment of distributional assumptions 
used in species sensitivity distribution (SSD) methods, and to determination of 
appropriate duration and frequency components of criteria statements. Results of these 
evaluations, together with findings from the Phase I report, were used to select elements 
to include in the new methodology. For criteria derivation with small data sets, Chapter 2 
includes derivation of assessment factors, based on existing pesticide data, as well as 
derivation of a default acute-to-chronic ratio (ACR) for use when chronic data are 
lacking. 
 
 Chapter 3 presents the new methodology in a step-by-step format. Major features 
include: guidance for collection, evaluation, and reduction of data; a SSD method to 
derive criteria when five or more data are available; an assessment factor (AF) method to 
derive acute criteria when fewer than five acute toxicity data are available; an ACR 
method to derive chronic criteria when fewer than five chronic data are available; 
methods for assessing bioavailability; methods for assessing compliance in cases of 
mixtures of chemicals with similar modes of toxic action and for mixtures that exhibit 
non-additive toxicity; methods for quantifying relationships between toxicity and water 
quality parameters, such as pH and temperature; techniques for assessing whether derived 
criteria might harm particularly sensitive species, lead to bioaccumulation, harm 
ecosystems, harm threatened and endangered species, or lead to unacceptable levels of 
pesticides in other environmental compartments. Finally, a template is given for how to 
state final criteria in terms of magnitude, duration and frequency. The appendices include 
flow charts for data collection and criteria derivation processes, a blank data summary 
sheet, and tables of data sources, physical-chemical test methods, data rating schemes, 
critical values for assessing outliers, assessment factors, and examples of quantitative 
structure activity relationships. 
 
 In Chapter 4 the new methodology is used to derive acute and chronic criteria for 
chlorpyrifos. Although this was originally part of Phase III of the project, it was included 
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here to facilitate review of the proposed methodology. Using data sets collected, 
evaluated, and reduced according to guidance in Chapter 3, the SSD method was used to 
derive an acute criterion and the ACR method was used to derive a chronic criterion. An 
ACR of 2.2 was calculated for chlorpyrifos. The appendices include tables of data rated 
acceptable for criteria derivation or for use as supporting information, as well as data 
summary sheets for all studies rated acceptable for criteria derivation. The final acute and 
chronic criteria for chlorpyrifos were both 10 ng/L. These values are lower than the 
USEPA chlorpyrifos acute and chronic freshwater criteria of 83 and 41 ng/L, respectively 
(USEPA 1986). They are also lower than current water quality objectives for the lower 
San Joaquin, Sacramento and Feather Rivers and the Sacramento-San Joaquin River 
Delta (CVRWQCB 2009). Acute and chronic objectives for both of these water bodies 
are 25 and 15 ng/L, respectively. A detailed comparison was done of the data sets used to 
derive the three different chlorpyrifos criteria above and of the results using different 
calculation methods. Differences between established values and those derived by the 
new methodology are primarily attributed due to differences in the data sets used to 
derive them. The new criteria data sets include data points from studies conducted since 
the older criteria and objectives were derived, and exclude data points that were used in 
prior derivations, but did not pass the data evaluation scheme developed for the new 
methodology. It is important to note that four acute values in the new data set are below 
the USEPA criterion of 0.083 μg/L. 
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